コウタイイキ　ムセン　デンソウ　ニ　オケル　タイイキ　シヨウリツ　セイギョ　ホウシキ　ニ　カンスル　ケンキュウ by ズオン, クアン タン & Duong, Quang Thang
Osaka University








                                      様式３ 
論  文  内  容  の  要  旨  
氏  名  （ D U O N G  Q U A N G  T H A N G）  
論文題名 
A Study on Band Activity Ratio Control 
for Broadband Wireless Transmissions 
（広帯域無線伝送における帯域使用率制御方式に関する研究） 
論文内容の要旨 
This dissertation is a summary of the study on band activity ratio (BAR) control for broadband wireless 
transmissions which is conducted by the author during his work toward the Ph.D. degree at the Department of 
Information and Communications Technology, Graduate School of Engineering, Osaka University, Japan. This 
dissertation is organized as follows. 
 
Chapter 1 provided an introduction and outline of the dissertation. 
 
Chapter 2 introduced a signal model for two broadband wireless transmission schemes: single carrier and 
orthogonal frequency division multiplexing (OFDM), which was used throughout this dissertation. Then, this 
chapter outlined the importance of BAR control in the enhancement of spectral efficiency for the broadband 
transmissions. After that, this chapter clarified the impacts of BAR control and the issue of channel prediction 
in autonomous spectrum sharing with the aid of dynamic spectrum control (DSC). Finally, this chapter presented 
the effectiveness of wireless relaying in spectral efficiency enhancement and clarified the spectral efficiency 
degradation issue of broadband amplify-and-forward (AF) relay. The issues of channel prediction in autonomous 
spectrum sharing and the spectral efficiency degradation issue of broadband AF relay clarified the 
contributions of this dissertation. 
 
In Chapter 3, we formulated the issue of channel prediction for the entire system band when only a part of 
the system band is allocated to each user. This channel prediction is quite important for autonomous spectrum 
sharing with the aid of DSC in which a limited part of the system band with higher gain is dynamically selected 
for each link. Then, we explained spectral efficiency degradation due to deterioration of channel state 
information (CSI) reliability when BAR is relatively small. Aiming at enhancing spectral efficiency, we 
proposed CSI reliability guaranteeing subchannel selection scheme. Numerical analysis was given to show that 
BAR control based on the proposed subchannel selection scheme significantly enhances the spectral efficiency 
when BAR is controlled to be relatively small in networks with many links. 
 
In Chapter 4, we explained challenges for broadband AF relay under frequency selective fading. We introduced 
subchannel pairing in order to enhance the spectral efficiency for the broadband AF relay. To further enhance 
the performance, we investigated the energy allocations for subchannels on the basis of convex optimizations. 
The effectiveness of subchannel pairing in spectral efficiency enhancement was verified via numerical analysis. 
After that, we proposed adaptive BAR control based on spectrum nulling as a low overhead alternative technique 
for subchannel pairing. Numerical analyses were given to confirm that the proposed adaptive BAR control achieves 
almost the same spectral efficiency with the subchannel pairing with a drastically reduced notification 
overhead. 
 
Chapter 5 highlighted the main results and contributions of this dissertation. 
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以上のように本論文は、数多くの有用な知見を与えており、情報通信工学、特に無線通信工学の発展に寄与すると
ころが多い。よって本論文は博士論文として価値あるものと認める。 
 
